We propose a model of inflation in the framework of brane cosmology driven by background supergravity. Starting from bulk supergravity we construct the inflaton potential on the brane and employ it to investigate for the consequences to inflationary paradigm. To this end, we derive the expressions for the important parameters in brane inflation, which are somewhat different from their counterparts in standard cosmology, using the one loop radiative corrected potential. We further estimate the observable parameters and find them to fit well with recent observational data by confronting with WMAP7 using CAMB. We also analyze the typical energy scale of brane inflation with our model, which resonates well with present estimates from cosmology and standard model of particle physics.
version of the slow roll parameters [7] . So, by construction, η-problem is smoothened to some extent by modification of Friedmann equations on the brane [17, 26] . In a sense, this is a parallel approach to the usual string inflationary framework where η-problem is resolved by fine-tuning [27] . As it will appear, there is still some fine-tuning required in brane inflation, which arises via a new avatar of five-dimensional Planck mass but it is softened to some extent due to the modified Friedman equations.
As we will find in the present article the proposed model of brane inflation matches quite well with latest observational data from WMAP [28] and is expected to fit well with upcoming data from Planck [29] . To this end, we explicitly derive the expressions for different observable parameters from our model and further estimate their numerical values finally leading to confrontation with observation using the publicly available code CAMB [30] . We have also analyzed the typical energy scale of brane inflation and found it to be in good agreement with present estimates of cosmological frameworks as well as standard model of particle physics.
II. MODELING BRANE INFLATION
Let us consider an effective N = 1, D = 4 SUGRA inflationary potential in the brane derived from N = 2, D = 5 SUGRA in the bulk. How we have arrived at an effective N = 1, D = 4 SUGRA in the brane starting from N = 2, D = 5 SUGRA in the bulk and the subsequent form of the loop corrected potential stated in eqn(2.1) has been discussed in details in the Appendix. For convenience, let us express the one loop corrected renormalizable potential in terms of inflationary parameters as
where we introduce new constants defined by ( C 4 is negative in tree level)
. It is the Coleman Weinberg potential [31] , [32] , provided the coupling constant satisfies the Gellmann-Low equation in the context of Renormalization group [33] , [34] . Here the first term is constant and physically represents the energy scale of inflation (∆). . From the observational constraints the best fit model is given by the range −0.70 < D 4 < −0.60 so that while doing numericals we shall restrict ourselves to this range of D 4 . In what follows our primary intention will be to engage ourselves in modeling brane inflation and to search for its pros and cons with the above potential (2.1). We shall indeed find that brane inflation with such a potential successfully explains the CMB observations and thus leads to a promising model of inflation.
As already mentioned, the most appealing feature of brane cosmology is that the 4 dimensional Friedmann equations are to some extent different from the standard ones due to the non-trivial embedding in the S 1 /Z 2 manifold [7] . At high energy regime one can neglect the contribution from Weyl term and consequently, the brane Friedmann equations are given by [7, 35] 
The modified Freidmann equations, along with the Klein Gordon equation, lead to new slow roll conditions and new expressions for observable parameters as well [7, 35] . For convenience throughout the analysis we define the following global functions of the inflaton field
with α = ∆ 4 /λ. Incorporating the potential of our consideration from Eq (2.1) the slow roll parameters turn out to be
3) Figures (2) depict how the first two slow roll parameters vary with the inflaton field for the allowed range of D 4 and they give us a clear picture of the starting point as well as the end of the cosmic inflation. Nevertheless, Figure ( 2) further reveals that the η-problem is smoothened to some extent in brane cosmology. However, we are yet to figure out if there is any underlying dynamics that may lead to the solution of this generic feature of SUGRA.
The number of e-foldings are defined in brane cosmology [7] for our model as
which, in the high energy regime, reduces to N ≃ Let us now engage ourselves in analyzing quantum fluctuation in our model and its observational imprints via primordial spectra generated from cosmological perturbation [36] . In brane inflation the expressions for amplitude of the scalar perturbation, tensor perturbation and tensor to scalar ratio [7] , [17] , [37] are given by
, (2.9)
Here and throughout the rest of the article φ ⋆ represents the value of the inflaton field at the horizon crossing and all the global function defined in eqn(2.2) is evaluated at the horizon crossing. Further, the scale dependence of the perturbations, described by the scalar and tensor spectral indices, as follows [38] , [16] 
where d(ln(k)) = Hdt. Here one can check that [39] the validity of the consistency condition r = 24ǫ V = 24ǫ
The expressions for the running of the scalar and tensor spectral index in this specific model with respect to the logarithmic pivot scale at the horizon crossing are given by
(2.12)
One can also calculate the running of the fourth slow roll parameter as dσ d(ln(k)) = (ǫσ − 2ησ), but its numerical value turns out to be too small to be detected even in near future for which it can treated as consistency condition in brane.
To estimate five dimensional Planck mass from the observational parameters we use the relation
. and Eq (2.8) which leads to
Finally using the thermodynamic definition of density at the time of reheating ρ(t reh ) =
in the inflaton decay width Γ total = 3H(T breh ) = 3
we have estimated the reheating temperature in the braneworld in terms of the five dimensional Planck mass as 15) where N ⋆ is the effective number of particles incorporating the relativistic degrees of freedom.
III. PARAMETER ESTIMATION
A. Direct numerical estimation Table I represent numerical estimation for different observational parameters related to the cosmological perturbation as estimated from our model. Here a "×" implies "in units of". It is worthwhile to point out to the salient features of those parameters in the above table as obtained from our model.
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τReion Ω b h • The observable parameters help us have an estimation for the brane tension to be λ ≫ (1M eV ) 4 provided energy scale of the inflation is in the vicinity of GUT scale and exactly it is of the order of 0.2 × 10
16 GeV which resolves Polonyi problem [40] and Gravitino problem [41] .
• The scalar power spectrum corresponding to different best fit values of D 4 mentioned above is of the order of 5 × 10 5 and it perfectly matches with the observational data [28] .
• The scalar spectral index for lower values of N → 55 are pretty close to observational window 0.948 < n s < 1 [28] whereas for higher values of N → 70 this lies well within the window. Thus this small observational window reveals that N ≈ 70 is more favored in brane cosmology compared to its lower values.
• Though the tensor to scalar ratio as estimated from our model is well within its upper bound fixed by WMAP7 [28] (r < 0.45 at 95% C.L.), thereby facing no contradiction with observations, its value is even small to be detected in WMAP [28] or the forthcoming Planck [29] . For more discussion see [42] .
• For our model running of the scalar spectral index α s ∼ −10 −3 which is quite consistent with WMAP3 [43] . Also, the running of the tensor spectral index α t ∼ −6 × 10 −6 may serve as an additional observable parameter to be investigated further.
• Five dimensional Planck mass turns out to be M 5 ∼ (11.792 − 11.944) × 10 −3 M which is the prime input for the estimation of brane reheating temperature as shown in eqn(2.15). For our model it is estimated as T breh ∼ (3.119 − 3.149) × 10 −8 M and clearly depicts the deviation from standard cosmology.
B. Data analysis with CAMB
In this context we shall make use of the cosmological code CAMB [30] in order to confront our results directly with observation. To operate CAMB, the values of the initial parameters associated with inflation are taken from the TableI for D 4 = −0.60. Additionally WMAP7 dataset in ΛCDM background has been used in CAMB to obtain CMB angular power spectrum at the pivot scale k 0 = 0.002 Mpc −1 . Table II and tableIII shows input from the WMAP7 dataset and the output obtained from CAMB respectively. The curvature perturbation is generated due to the fluctuations in the inflaton and at the end of inflation it makes horizon re-entry creating matter density fluctuations, which is the origin of the structure formation in Universe. In Fig.4(a)-Fig4(c) we confront CAMB output of CMB angular power spectrum C T T l , C T E l and C EE l for best fit with WMAP seven years data for the scalar mode. From Fig.4(a) we see that the Sachs-Wolfe plateau [44] with the multipoles l for tensor mode our model is almost flat confirming a nearly scale invariant spectrum. For larger value of the multipole l, CMB anisotropy spectrum is dominated by the Baryon Acoustic Oscillations (BAO) [45] giving rise to several ups and downs in the spectrum. Also the peak positions are sensitive on the dark energy and other forms of the matter. In Fig.4 (a) the first and most prominent peak arises at l = 221 at a height of 5818µK 2 followed by two equal height peaks at l = 529 and l = 822. This is in good agreement with WMAP7 data for ΛCDM background apart from the two outliers at l = 21 and l = 42. The gravitational waves generated during inflation also remain constant on super Hubble scales having small amplitudes which die off very rapidly due to smaller wavelength than horizon. So the small scale modes have no impact in the CMB anisotropy spectrum only the large scale modes have little contribution and this is obvious from Fig.5(a) for best fit with WMAP7 data for the tensor mode. Thus, from the entire data analysis with CAMB, it turns out that our model confronts extremely well with WMAP7 dataset and leads to constrain the best fit value of the parameter D 4 at −0.60.
IV. DYNAMICAL SIGNATURE OF THE MODEL
Let us now engage ourselves in finding out the dynamical signature of the model from the first principle. Precisely, we are interested to obtain a solution of the modified Friedman equation and Klein-Gordon equation in brane cosmology with our proposed model. Under slow-roll approximations the inflaton field as a function of cosmic time can be expressed as
It may be noted that in the high energy limit, the above equation(4.1) reduces to a much tractable form φ(t) = φ f 1 + 
FIG. 6: (I) Variation of the inflaton field (φ) with time(t), (II) Variation of the Hubble parameter (H(t)) with time(t)
Figure (6(I)) shows the evolution of the inflaton field under high energy approximation which shows a smooth increasing behavior of the inflaton field with respect to the inflationary time scale where the span of the scale are within the window t i < t < t f . In figure (6(II) ) the evolution of the Hubble parameter shows deviations from the de-Sitter as given by the bending of the plots towards the end of inflation which leads to physically more realistic scenario so as to fit with observational data as demonstrated earlier.
Substituting equation(4.1) in the modified Friedman equation in brane for our model we obtain
which shows the time evolution as well as the susceptance of Hubble parameter in the context of brane. Consequently, the solution of the modified Friedman equation, after rearranging terms, gives rise to the scale factor as follows
. Thus the scale factor can be obtained analytically except for the integrandĨ(t), and it readily shows the deviation from the standard de Sitter model. However, the above form of the scale factor (4.3) is more or less sufficient to study the dynamical behavior, as represented in Figure(6(II) ). As a matter of fact, the leading order contribution from Hubble parameter and the scale factor are indeed closed to de Sitter with the parameters involving brane cosmology.
V. ANALYSIS OF THE ENERGY SCALE OF BRANE INFLATION
Let us now estimate the typical scale of inflation in brane cosmology with the potential of our consideration. For this we shall make use of two initial conditions, namely, initial time t i = 0.737 × 10 10 M −1 and a(t i ) = 0.369 × 10 −1 M −1 . Consequently, for N = 70 we have a(t f ) = 0.929 × 10 11 M −1 . Now taking leading order contribution from Eq (4.3) the time corresponding to the horizon exit and re-entry can be obtained as 15 GeV which is supported from cosmological as well as particle physics frameworks.
VI. SUMMARY AND OUTLOOK
In this article we have proposed a model of inflation in brane cosmology. We have demonstrated how we can construct an effective 4D inflationary potential starting from N = 2, D = 5 supergravity in the bulk which leads to an effective N = 1, D = 4 supergravity in the brane. After that we have engaged ourselves in analyzing radiative corrections of the tree level potential and the effective potential calculated from one loop correction has then been employed in estimating the observable parameters, both analytically and numerically, leading to more precise estimation of the quantities and confronting them with WMAP7 dataset using the publicly available code CAMB, which reveals consistency of our model with latest observations. The increase in precision level is worth analyzing considering the advent of more and more sophisticated techniques, both in WMAP [28] and in forthcoming Planck [29] data.
We have also solved the modified Friedmann equations on the brane leading to an analytical expression for the scale factor during inflation. Finally we have estimated the typical energy scale of brane inflation with the potential of our consideration and found it to be consistent with cosmological as well as particle physics frameworks. This model thus leads to an inflationary scenario in the framework of supergravity inspired brane cosmology.
A detailed survey of thermal history of the universe via reheating, baryogenesis, leptogenesis with the loop corrected potential and gravitino phenomenology remains as an open issue, which may even provide interesting signatures of brane inflation. A detailed analysis on these aspects have been reported as a separate paper [46] .
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VII. APPENDIX
For systematic development of the formalism, let us demonstrate briefly how one can construct the effective 4D inflationary potential of our consideration starting from N = 2, D = 5 SUGRA in the bulk which leads to an effective N = 1, D = 4 SUGRA in the brane. As mentioned, we consider the bulk to be five dimensional where the fifth dimension is compactified on the orbifold S 1 /Z 2 of comoving radius R. The system is described by the following action [47] , [48] 
Here the sum includes the walls at the orbifold points y i = (0, πR) and 5-dimensional coordinates x m = (x α , y), where y parameterizes the extra dimension compactified on the closed interval [−πR, +πR] and Z 2 symmetry is imposed. For N = 2, D = 5 supergravity in the bulk Eq (7.1) can be written as
which is a generalization of the scenario described in [47] . Written explicitly, the contribution from bulk SUGRA in the action is given by [24] e −1
Including the contribution from the radion fields χ = −ψ = L where L is the 5 dimensional volume. The Chern-Simons terms can be gauged away assuming cubic constraints [24, 25] and Z 2 symmetry. It is useful to define the five dimensional generalized Kähler function (G) in this context as [24, 25] 
, which precisely represents interaction of the radion with gauge fields. Including the kinetic term of the five dimensional field φ the singular terms measured from the modified Dirac delta function can be rearranged into a perfect square thereby leading to the following expression for the action
where H(G) = exp
It is worthwhile to mention that from eqn(7.5) we can compute energy momentum tensor for N = 2, D = 5 SUGRA can be expressed as
6)
On the other hand by varying the action written in eqn(7.5) with respect to the scalar field φ the equation of motion for N = 2, D = 5 SUGRA can be expressed as
(7.8) Further, imposing Z 2 symmetry to φ via φ(0) = φ(πR) = 0 and compactifying around a circle (S 1 )
To discuss elaborately the dimensional reduction technique in the regularized fashion here we have to mention the metric structure in D = 5 in conformal form is given by, 10) where the D=4 metric ds 2 4 = g αβ dx α dx β is the well known FLRW metric. The numerical constant β has been introduced just for convenience and physically determines the slope of the warp factor e 2A(y) . Consequently we can express the solution of D=5 Einstein eqns. explicitly in terms of β when the warp factor can be expressed as where b 0 is a constant having dimension of length. Now to trace out all the significant contribution from the fifth dimension using dimensional reduction technique here we use method of separation of variable φ m = φ(x µ , y) = φ(x µ )χ(y) which leads to, 
(7.12)
where P = 4πλ . Here C(T, T † ) represents an arbitrary function of T and T † . So eqn(7.12) explicitly shows that the theory is reduced to an effective N = 1, D = 4 SUGRA theory. For a general physical situation of N = 1, D = 4 supergravity in the brane where the F-term potential on the brane defined earlier is modified as [1] , [2] 13) 
